is growing in importance for image-based diagnostics, and image analysis systems integrating advanced image computing methods are needed to extract quantitative parameters to characterize the state and changes of image structures of interest (e.g., tumors, organs, vessels, bones etc.) in a reproducible and objective way. Furthermore, in the field of software-assisted and navigated surgery medical image computing methods play a key role and open up new opportunities for patient treatment. However, further development is needed to increase the automation, accuracy, reproducibility and robustness of image computing methods [1] [2] [3] [4] [5] [6] [7] .
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For more than 20 years, an annual conference on medical image computing (Bildverarbeitung für die Medizin-BVM) has been held in Germany with more than 200 participants. For this special issue, authors of the best presentations at BVM 2009 were invited to submit a manuscript on their latest developments and results for possible publication in IJCARS. After a rigorous international peer reviewing process, ten excellent papers were selected that contain the most timely and important contributions in medical image processing and analysis.
These papers represent the breadth and heterogeneity of new developments in the field of medical image computing. New methods for model-based image segmentation, application and optimization of non-linear image registration algorithms, e.g., for the estimation of 3D motion fields in 4D image data or the modeling of tumor growth, methods for quantitative analysis of follow-up studies as well as new techniques for the visualization of medical images are included.
Paulus et al. present a new approach for quality assessment of retinal fundus photography combining local and global image statistics to measure image quality of fundus photographs in an objective and automatic way. The method enables evaluation of the image quality directly after image generation using criteria inspired by diagnosis procedures based on the advice of an eye expert. A model-based method for the segmentation of healthy and pathological lymph nodes in CT image data using an extended spring-mass model is described by Dornheim et al.
A main focus of this special issue is image registration. A tensor grid-based approach for non-linear image registration is proposed by Ruppertshofen et al. to accelerate the registration procedure with high image resolution in selected image regions. Werner et al. describe the optimization and comparison of different non-linear registration approaches for accurate local motion estimation of the lung in 4D image data. This work shows that the quality of registration depends strongly on the chosen registration methods and parameters, and that high accuracy can be achieved using an optimal setting. Becker et al. propose in-silico modeling of tumor growth using a diffusion-based approach and non-linear registration methods for the modeling of the tumor deformation. The model is applied describing the growth of brain tumors of the glioblastoma multiforme type and evaluated by magnetic resonance imaging (MRI) data of a follow-up study.
A The contributions to this special issue illustrate the breadth of the development in the interdisciplinary field of medical image computing. They conform to previous and future trends in advances and recent developments in medical image computing. The image computing methods presented here enable new insights into the patient's image data and have potential to improve medical diagnostics and patient treatment in future. 
